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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
galvano-mirror having good driving 
characteristics in which the center of the 
torque acting on the moving part can be set in 
the vicinity of the center of gravity of the 
moving part or in the vicinity of the center of 
the movable supporting part when the mirror is 
driven so as to be tilted. 
SOLUTION: Driving characteristics are 
mproved by fixing a mirror 6 on the front 
recessed part of a mirror holder 18 of the 
£ shape of a rectangular frame which constitutes 



the moving part, mounting a first coil 21 and a 
second coil 22 on the longitudinal direction of 
the outer peripheral surface of this mirror holder 18 so that the position of the center 



of gravity G of the moving part is interposed in the forward and backward direction, 
supporting the mirror holder freely turnably around a rotation axis 9 and another 
rotation axis orthogonal to the former axis with a spring 23 so that the axes pass the 
center of gravity G, fixing a magnet 31 to a magnet holder 14 which serves as the fixed 
side at both right and left sides of the first coil 21 and further fixing a magnet 33 on 
both sides of the vertical direction of the second coil 22, and supplying driving 
currents to the first coil 21 and the second coil 22 to set the central positions D1-1 
and D2-2 of torques which act on the first coil 21 and the second coil 22, respectively, 
in the vicinity of the supporting point formed by the center of gravity G and the spring 
23. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the galvanomirror characterized by being arranged so that said the 1st coil 
and said 2nd coil may face across the center of gravity of said moving part in the 
galvanomirror which has the moving part which has a mirror, and the 1st coil and 2nd coil at 
least, and the supporter material which supports this moving part possible [ an inclination ] 
around the 1st shaft at least to a holddown member and a magnetic circuit. 
[Claim 2] It is the galvanomirror characterized by being arranged so that said the 1st coil 
and said 2nd coil may sandwich the supporter material of said moving part in the 
galvanomirror which has the moving part which has a mirror, and the 1st coil and 2nd coil at 
least, and the supporter material which supports this moving part possible [ an inclination ] 
around the 1st shaft at least to a holddown member and a magnetic circuit. 
[Claim 3] In the galvanomirror which has the moving part which has a mirror, and the 1st coil 
and 2nd coil at least, and the supporter material which supports this moving part possible 
[ an inclination ] around the 1st shaft at least to a holddown member and a magnetic circuit 
A part of magnetic circuit [ at least ] which acts on said 1st coil, and a part of magnetic 
circuit [ at least ] which act on said 2nd coil are the galvanomirror characterized by being 
arranged so that said supporter material may be inserted. 

[Claim 4] It is the galvanomirror characterized by being arranged so that said 1st magnetic 
member and said 2nd magnetic member may sandwich said supporter material in the 
galvanomirror which has the moving part which has a mirror, and the 1st magnetic member 
and the 2nd magnetic member at least, and the supporter material which supports this 
moving part possible [ an inclination ] around the 1st shaft at least to a holddown member 
and a coil. 

[Claim 5] Said moving part is the galvanomirror of four claim 1 characterized by being 
supported possible [ an inclination ] around the 1st shaft and the 2nd shaft thru/or given in 
any 1 term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the galvanomirror which uses information 
for optical equipments, such as an information record regenerative apparatus recorded 
and/or reproduced and an optical deflector for an optical scanner and optical 
communication, to optical recording media, such as a Magnetic-Optical disk drive, a 
postscript mold disk drive, a phase change mold disk drive, CD-ROM, DVD, and an optical 
card. 
[0002] 

[Description of the Prior Art] In optical equipments, such as an information record 
regenerative apparatus which records and/or reproduces information to optical recording 
media, such as a Magnetic-Optical disk drive, a postscript mold disk drive, a phase change 
mold disk drive, CD-ROM, DVD, and an optical card, and optical equipments, such as an 
optical scanner, in order to lean the flux of light, optical element driving gears, such as a 
galvanomirror which used the mirror, are used. 

[0003] As an optical element driving gear, the galvanomirror 61 as shown in drawing 16 (A) 
and (B) in JP.5-12686.A is indicated, for example. In addition, drawing 16 (A) shows the 
cross-section structure of a galvanomirror 61, and drawing 16 (B) shows a galvanomirror 61 
in a part plan. 

[0004] In this galvanomirror 61, the circular reflective mirror 65 is formed and two or more 
coils 66a-66e wound around the rear face of this reflective mirror 65 at the hollow square 
shape are formed in the symmetry to the core of the reflective mirror 65, and the shorter 
side of the both sides of these coils 66a-66e is bent on the side face of the reflective mirror 
65, and it fixes. It fixes to the upper front face of the mirror supporter 67, and the reflective 
mirror 65 attaches this mirror supporter 67 in the tubed housing 70 through the hinge 68 
and the base 69 of one apparatus which were formed in the center of a rear face of this 
supporter 67, and supports the reflective mirror 65 rotatable in the direction of arbitration 
mostly. 

[0005] Moreover, the ringHike back yoke 71 is formed so that it may counter with the side 
face of the reflective mirror 65, and housing 70 is made to the bending section of the coils 
66a-66e which fixed the multi-electrode magnetization magnet 72 to the inner skin of this 
back yoke 71, and fixed that magnetic pole to the side face of the reflective mirror 65, and 
really correspond to 1, and it prepares in it. Thus, **** rotation of the direction which 
intersects the reflective mirror 65 perpendicularly with the coil concerned is carried out 
with a rotation shaft by passing a current in a desired coil and making it generate the force 
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of the reverse sense on the both sides, if a current is passed for example, to coil 66c, since 
a current will flow mutually to x directions at the reverse sense to the shorter side of the 
both sides — the shorter side of these both sides — electromagnetism with the field from 
the . multi-electrode magnetization magnet 72 — the force of the reverse sense acts 
mutually to a space perpendicular direction according to an operation. That is, the force 
acts on one shorter side of coil 66c above a space perpendicular direction, and acts on the 
shorter side of another side at a space perpendicular direction lower part. Consequently, 
the reflective mirror 65 sets a rotation shaft as a x axis, and carries out rotation 
displacement. Moreover, two adjoining coils can be made to rotate the reflective mirror 65 
with the rotation shaft of arbitration by passing a current to coincidence by the necessary 
current ratio. 

[0006] Two or more coils which two or more force generates are arranged to one side about 
a direction perpendicular to the reflector of the reflective mirror 65 to the hinge 68 which 
inclines by supporter material and takes the lead. Although a hinge 68, the mirror supporter 
67, and the base 69 are really fabricated, as supporter material for leaning a mirror, it is the 
part of a hinge 68, and this hinge 68 deforms, it inclines and a mirror is supported. The mirror 
supporter 67 and the base 69 do not deform at the time of mirror ****, but have a function 
as a structural member. A hinge 68 is based on the support which deform when leaning a 
mirror, and turn into a metacenter, and is based on inclinations S. Moreover, when a mirror 
is leaned, the supporting point S which connects the moving part inclined to one and a hinge 
68 comes. 

[0007] By the field from a magnet 72, the lower part and the upper force in space occur by 
making D of drawing 1 5 (A) into a driving point at the shorter side of a coil, the moving part 
containing a mirror 65 is made to generate the torque of the circumference of a hinge 68, 
and moving part is leaned to it focusing on a hinge 68. The core of the torque by the force 
generated at the driving point D of both sides is Da. 

[0008] In this galvanomirror 61, two or more coils 66a-66e which lean a mirror 65 in the 
many directions A mirror 65, Arrange a part so that it may insert by the supporter material 
of this mirror 65, and the effective side which generates the force is bent and arranged on 
the side face of a mirror 65. A magnet 72 is arranged to the pan at the periphery section, 
and supporter material arranges the supporter of the linear shape of a hinge of a circular 
cross section at the rear face of a mirror 65, and constitutes the mirror 65 possible [ a 
support drive ] in the many directions. 
[0009] 

[Problem(s) to be Solved by the Invention] In the conventional example shown in drawing 
16 , the revolving shaft of the inclination of a mirror 65 is located, it is based on inclinations 
and the coils 66a-66e a mirror 65 and for a drive and a magnet 72 are arranged at one side 
of the hinge 68 which is supporter material. 
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[0010] Therefore, it becomes difficult to make in agreement with a hinge 68 the core D1 of 
the torque generated at the driving point D of Coils 66a-66e. Moreover, since a mirror 65 
and Coils 66a-66e are arranged at one side of a hinge 68, the center of gravity G of moving 
part in the conventional example serves as a location distant from the hinge 68, and it 
becomes difficult to make supporter material and a center of gravity in agreement 
Therefore, when driving so that a mirror 65 may be leaned, resonance will occur, and a drive 
property will deteriorate. 

[0011] (The purpose of invention) This invention was made paying attention to such an 
above-mentioned trouble, and when driving so that a mirror may be leaned, it aims to let the 
drive property which the core of the torque committed to moving part can set up near the 
center of gravity of moving part, or near the core of a movable supporter offer a good 
galvanomirror. 
[0012] 

[Means for Solving the Problem] In the galvanomirror which has the moving part which has a 
mirror, and the 1st coil and 2nd coil at least, and the supporter material which supports this 
moving part possible [ an inclination ] around the 1st shaft at least to a holddown member 
and a magnetic circuit Said the 1st coil and said 2nd coil enable it to set up the core of the 
torque committed to moving part through the 1st coil and 2nd coil near a center of gravity 
or near the support core of supporter material by making it arranged so that the center of 
gravity or supporter material of said moving part may be inserted. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained with reference to a drawing. 

Drawing 1 thru/or drawing 8 start the gestalt of operation of the 1st of this invention. 
(Gestalt of the 1st operation) Drawing 1 shows the configuration of the outline of the 
optical-path transfer device equipped with the gestalt of the 1st operation. Drawing 2 
shows the configuration of a galvanomirror with a perspective view, drawing 3 decomposes 
and shows the configuration of a galvanomirror, drawing 4 shows drawing which looked at 
the galvanomirror from the transverse plane, and drawing 5 is set to drawing 4 . The 
structure of the mirror inside is shown, drawing 6 shows the cross-section structure from a 
perpendicular direction, and drawing 7 is cut, is lacked, and inclines in a horizontal plane, the 
configuration of the optical system of a sensor is shown, and drawing 8 R> 8 is cut, is lacked, 
inclines in a vertical plane, and shows the configuration of the optical system of a sensor. 
[0014] As shown in drawing 1 , the galvanomirror 1 of the gestalt of the 1st operation is 
adopted as the optical-path transfer device 10 for optical communication. Making into 
parallel light light for the signal transmissions for optical communication by which outgoing 
radiation is carried out from one optical fiber 3 with a lens 4, it is projected by reflector 6a 
of the front face (front face) of the mirror 6 which constitutes a galvanomirror 1, it is 
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reflected by this reflector 6a f and that incident light 5 turns into the reflected light 7. 
[0015] The mirror 6 is supported free [ rotation ] with the revolving shafts 8 and 9 of two 
directions which intersect perpendicularly mutually, carries out the rotation variation rate of 
the mirror 6 freely around revolving shafts 8 and 9, and enables it to set up the inclination 
direction of reflector 6a freely by impressing a driving signal to two coils mentioned later. 
[0016] the reflected light 7 in reflector 6a of the above-mentioned mirror 6 — the direction 
of this reflected light 7 — abbreviation — on a perpendicular flat surface For example, 
incidence is carried out to one alternatively three steps (line), a total of nine lenses 11-1 
arranged at three trains, 11-2, — , of 11-9. Incidence is carried out to one alternatively of 
the nine optical fiber 12-i arranged, respectively on the optical axis of each lens 1 1-i (i= 1, 2, 
— , 9) (the inclination direction of reflector 6a of a mirror 6 is controlled by the driving signal 
like). 

[001 7] For example, the reflected light 7 in a mirror 6 is deflected in the direction of X which 
is a longitudinal direction of drawing 1 by leaning a mirror 6 to the surroundings of a 
revolving shaft 8. By leaning a mirror 6 to the surroundings of a revolving shaft 9, it is made 
to deviate in the direction of Y which is the vertical direction of drawing 1 . and incidence of 
the reflected light 7 in a mirror 6 can be alternatively carried out to 11-9 from nine lenses 
11-1, and it can carry out incidence to 12-9 alternatively from an optical fiber 12-1. 
[0018] The optical-path change which chooses from nine optical fiber 12-i the optical fiber 
which outputs the light from one optical fiber 3 by the side of incidence by this, and outputs 
it can be performed. This incident light 5 and reflected light 7 are the main beams of light 
deflected by the mirror 6 of a galvanomirror 1. the following — this a galvanomirror — 
one — being concrete — a configuration — < — A HREF — = — " — / — 
Tokujitu/tjitemdrw . — ipdl?N — 0000 — = — 237 — & — N — 0500 — = — one — E.N — 
/— ; — >—; — > — : — 9:6 — > — /—/—/—& — N — 0001 — = — 704 — & — N — 
0552 — = — nine — & — N — 0553 — = — 000004 — " — TARGET — = — "tjitemdrw" 
— > — drawing 2 — or — drawing 8 — referring to — explaining . 

[0019] biaxial [ which intersects perpendicularly with a perpendicular direction and this the 
mirror 6 arranged in the center section of the magnet holder 14 which attached the 
galvanomirror 1 in before / housing 13 / side opening as shown in drawing 2 / horizontal ] — 
with the support drive supported free [ rotation ] by the 8 or 9 surroundings moreover, 
rotation in the biaxial direction of a mirror 6 — it consists of location (light to 
two-dimensional or 2~way was used) detection equipment which has arranged the variation 
rate in the housing 13 by the side of the rear face of a mirror 6. 

[0020] As shown in drawing 2 etc., a mirror 6 is a square (or rectangle) plate configuration, 
and the coating film is given so that highly [ a reflection factor / as opposed to the 
wavelength of 1.5 micrometers of the main light used for optical communication in reflector 
6a on the side front ]. Moreover, the coating film is given so that highly [ the reflection 
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factor to the wavelength of 780nm of the laser 1 7 (refer to drawing 3 ) with which rear-face 
6b (refer to drawing 3 ) of this mirror 6 generates the light for sensors ]. 
[0021] This mirror 6 is contained by installation crevice 18a of the center section of the 
square frame-like mirror holder 18, it positions, and adhesion immobilization of the 
perimeter is carried out. 

[0022] This mirror holder 18 consists of the 1st shaping section 19 formed outside in the 
shape of a square frame, and the 2nd shaping section 20 formed in that inside in the shape 
of about 4 rectangular flasks, as shown in drawing 6 , and receipt immobilization of the 
mirror 6 is carried out into the front face of the 2nd shaping section 20. The 1st shaping 
section 19 is formed in the abbreviation mid gear of the cross direction in the outside of the 
2nd shaping section 20 in the shape of a level difference, and it has the function of the coil 
holder which carries out fixed maintenance of the 1st coil 21 and 2nd coil 22 by the 
peripheral face of the 2nd shaping section 20 which adjoins the 1st [ this ] shaping section 
1 9 (level difference section) before and behind that. 

[0023] Moreover, four springs 23 (refer to drawing 2 ) made into the approximate circle arc 
configuration are arranged in the periphery location of this 1st shaping section 19, and 
insert molding of the both ends of this spring 23 is carried out to the magnet holder 14. 
Although a spring 23 and the magnet holder 14 decompose and another object has shown in 
drawing 2 , insert molding of the spring 23 is carried out into the magnet holder 14 as follows. 
[0024] the time of the 1st shaping section 19 and magnet holder 14 of the mirror holder 18 
being fabricated with plastics — four (etching processing of the 20-micrometer foil of 
beryllium copper was carried out, and the front face gold-plated) springs 23 — among those, 
insert molding of the lateral part is first carried out to the magnet holder 14, and, as for a 
part for a flank, the both ends are held at the 1st shaping section 19 of the mirror holder 18. 
[0025] Insert molding of the 1st coil 21 and 2nd coil 22 is carried out to the degree on spring 
23 order both sides at the time of shaping of the 2nd shaping section 20, and it is fixed to 
the mirror holder 18. The mirror holder 18 with which the mirror 6 was attached, and the 1st 
coil 21 and 2nd coil 22 which are attached in the peripheral face of this mirror holder 18 
constitute moving part. 

[0026] The end is being fixed to two each of the center of a top face with four springs 23 
near the revolving shaft 8 of the mirror holder 18, and the center of an inferior surface of 
tongue as shown in drawing 5 . Near [ the ] the fixed end has 1st variant-part 23a which 
deformed so that it might become parallel to a revolving shaft 8. 

[0027] The two other ends of this spring 23 are being fixed, respectively with the side-face 
wall of right and left near the revolving shaft 9 of the magnet holder 14. Near the fixed end 
of the other end has 2nd variant-part 23b which deformed so that it might become parallel 
to a revolving shaft 9. In addition, he is trying to let 2nd variant-part 23b pass in the lobe 24 
of the shape of a rectangle which projects from the side face of right and left of the magnet 
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holder 14. 

[0028] It is arranged so that connection section 23c which connects 1st variant-part 23a 
and 2nd variant-part 23b may enclose four angles of the mirror holder 18. The spring 23 
which has this four variant-parts 23a, connection section 23c, and variant-part 23b serves 
as supporter material in the gestalt of this operation. 

[0029] Near 1st variant-part 23a, the soldering section 25 connected to the 1st 
variant-part 23a inside the mirror holder 18 is arranged, and the terminal of the both ends of 
the 1st coil 21 and the 2nd coil 22 is being fixed to a total of four soldering sections 25 with 
electroconductive glue. 

[0030] Although the edge of 2nd variant-part 23b is inserted to the magnet holder 14, this 
insertion section passed along the inside of the magnet holder 14, and has resulted in four 
terminals 26 which project on the external surface of the magnet holder 14. By soldering a 
flexible cable to these four terminals 26, by supplying electric power through a flexible cable, 
a driving signal can be supplied to two coils 21 and 22 through four springs 23, and moving 
part can be rotated. 

[0031] It has prepared in 1st variant-part 23a, the soldering section 25 and variant-part 
23of ** 2nd b, and a lobe 24 so that the dampers 27 and 28 which are the silicon gels of 
ultraviolet curing may adhere, and he is trying to hold the function of the damping to 
vibration of the both ends of a spring 23. 

[0032] As York 32 pastes [ two magnets 31 magnetized horizontally ] the tooth back as 
shown in drawing 3 , drawing 4 , drawing 6 , etc., and the 1st coil 21 attends the inside, 
adhesion immobilization is carried out in the location of the right-and-left both sides at the 
magnet holder 14. And a magnetic circuit where a field with a magnet 31 acts on the 1st coil 
21 by which opposite arrangement was carried out at the inside is constituted. 
[0033] The mirror holder 18 and the magnet holder 14 are fabricated by the liquid crystal 
polymer of entering [ which is non-conductive plastics / for example, ] a titanic-acid 
whisker. York 34 pasted [ two magnets 33 magnetized in the vertical direction like drawing 
3 ] the tooth back, and as the 2nd coil 22 attended the inside, the magnet holder 14 is 
pasted in the location of the vertical both sides. The abbreviation square frame-like magnet 
holder 14 is pasted up on clamp face 13a of the front face as for which the housing 13 
fabricated by zinc dies casting carries out opening. 

[0034] As the mirror holder 18 and the 1st and 2nd coils 21 and 22 which attached the 
mirror 6 as mentioned above constitute moving part and show it to drawing 6 , the center of 
gravity G of moving part is on a revolving shaft 8, and makes the revolving-shaft 9 top like. 
Moreover, the principal axis of moment of moving part is in agreement with a revolving shaft 
8 and a revolving shaft 9. 

[0035] Moreover, the spring 23 is arranged so that it may be in agreement on the flat 
surface which a revolving shaft 8 and a revolving shaft 9 constitute. Moreover, 1st 
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variant-part 23a shown in drawing 5 R> 5 is arranged in the location which is mostly in 
agreement with a revolving shaft 8, and 2nd variant-part 23b is arranged in the location 
which is mostly in agreement with a revolving shaft 9. 

[0036] A spring 23 is arranged in the location of the 1st coil 21 approach where a spring 23 
has not been arranged in to the mid gear of the 1st coil 21 and the 2nd coil 22 which were 
attached forward and backward as shown in drawing 6 , but the mirror 6 has been arranged, 
and it enables it to make in agreement [ with revolving shafts 8 and 9 ] without a balancer 
the center-of-gravity location which includes a mirror 6 by this. 

[0037] Moreover, the force generated in the 1st coil 21 is generated in the vertical direction 
within the space of this drawing 6 at the driving point D1. Consequently, the torque 
centering on the middle point D 1-1 to which the points D1 and D1 driving [ both ] are 
connected occurs. In addition, drawing 6 shows the cross section at the time of cutting in a 
horizontal plane including a revolving shaft 9. And the torque centering on the driving points 
D [ D1 and ] 1-1 is on a horizontal plane including a revolving shaft 9. 

[0038] moreover — the 2nd coil 22 — the side of the direction of space both sides of 
drawing 6 — the force — generating — the force — the driving point D2 of drawing 6 — 
the space of drawing 6 — it generates in the vertical direction in the field of the 
perpendicular upper and lower sides. The torque centering on the middle point D 2-1 (on 
drawing 6 , two points D2 and D2 and points D 2-1 are in agreement) to which the points D2 
and D2 driving [ both ] are connected as a result occurs. In addition, by drawing 8 , it is 
separated and indicated that driving point D2 grade is more intelligible. Drawing 8 shows the 
perspective view at the time of cutting in a vertical plane including a revolving shaft 8, and it 
is shown that the torque centering on the driving points D [ D2 and ] 2-1 is on a vertical 
plane including a revolving shaft 8. As shown in drawing 6 , the torque centering on D 1-1 
and the torque centering on D 2-1 are formed so that it may become the distance near a 
center of gravity G. 

[0039] Moreover, the sensor which detects the inclination side of the mirror 6 by rotation 
with revolving shafts 8 and 9 is attached in housing 13. The laser (diode) 17 which is the 
light source for sensors as shown in drawing 3 and drawing 7 presses fit in opening 30b of 
the back end of housing 13, and fixes. Moreover, adhesion immobilization of the adhesion 
side 36b according [ PBS (polarization beam splitter)36 in which the laser beam by which 
outgoing radiation is carried out from this laser 17 has plane-of-polarization 36a to which 1 
/ 4lambda plate 35 was joined by that front location ] to the side face of one of these is 
carried out at the internal surface (one side) of housing 13. 

[0040] Moreover, a lens 37 is arranged in the front location of this PBS36 at housing 13, and 
adhesion immobilization is carried out. And it is condensed through PBS36, the 1 / 4lambda 
plate 35, and a lens 37, and the incidence of the laser beam by laser 17 is made to be carried 
out to rear-face 6b of the mirror 6 held at the lens holder 18. In addition, opening 18b with 
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the circular wall configuration by the side of the rear face of a lens holder 18 is made to be 
formed (refer to drawing 5 ). 

[0041] Moreover, adhesion immobilization of the location detection sensor (PSD) 38 which 
detects the optical exposure center position of the 2~way of the light on which it is 
projected is carried out at opening prepared in the side face of housing 13 so that the side 
face of adhesion side 36b in PBS36 and the opposite side may be countered, as shown in 
drawing 7 . This PSD38 is a two-dimensional location sensor which outputs the center 
position of the 2-way (X, the direction of Y) of the light on which it was projected by that 
light sensing portion 38a on an electrical potential difference, for example, can adopt 
S5990-01 of Hamamatsu Photonics, Inc., and S7848-01 grade. 

[0042] An operation of the galvanomirror 1 of such a configuration is explained. If a current 
is passed in the 1st coil 21 through two of four springs 23, the torque rotated around a 
revolving shaft 8 by the field received from the magnet 31 arranged at the right-and-left 
both sides is generated, 1 st variant-part 23a will mainly twist, deformation will be received, 
and moving part will be leaned around a revolving shaft 8 (it is made to rotate). 
[0043] If a current is passed in the 2nd coil 22 through other two of four springs 23, the 
torque rotated around a revolving shaft 9 by the field received from the magnet 33 arranged 
at the vertical both sides is generated, 2nd variant-part 23b will mainly twist, deformation 
will be received, and moving part will be leaned around a revolving shaft 9 (it is made to 
rotate). 

[0044] Incidence of the laser beam generated by laser 17 is carried out to PBS36 by P 
polarization, it almost penetrates plane-o1^-polarization 36a 100%, turns into light of the 
circular polarization of light through 1 / 4lambda plate 35, and carries out incidence to a 
lens 37, it is condensed with this lens 37 and incidence of it is carried out to rear-face 6b of 
a mirror 6. The light reflected in this rear-face 6b penetrates 1 / 4lambda plate 35, and in 
order that plane of polarization may serve as S polarization rotated 90 degrees and may 
carry out incidence to plane-of-polarization 32a with the light of this S polarization, it is 
almost reflected 100% here and it carries out incidence to the shape of a spot at 
light-receiving side 38a of PSD38. 

[0045] If a mirror 6 inclines around a revolving shaft 8, the light on light-receiving side 38a 
will move in the direction of X of drawing 3 (moving to a longitudinal direction in drawing 7 ), 
and if a mirror 6 inclines by the circumference of a revolving shaft 9, since the light on 
light-receiving side 38a moves in the direction of Y (it moves in the vertical direction in 
drawing 7 ), it can detect the inclination of the 2-way of a mirror 6 with the output of PSD38. 
[0046] Therefore, the angle of inclination of a mirror 6 (reflector 6a) is controllable with 
moving part to the value considered as a request by supplying a driving signal to the 1st coil 
21 and 2nd coil 22 so that the location detecting signal from PSD38 may become a desired 
value. 
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[0047] The gestalt of this operation has the following effectiveness. In the galvanomirror 
which leans the mirror 6 which is an optical element to the biaxial surroundings, it is 
supporter material about two kinds of coils 21 and 22 leaned in the biaxial direction 
constituted by the mirror 6 and one, and it has arranged so that the spring 23 including the 
center of rotation of a 2-way may be inserted in the direction perpendicular to the reflector 
of a mirror 6. Therefore, it can set up so that the core of the driving torque of coils 21 and 
22 may not shift from supporter material and the center of rotation greatly. 
[0048] Moreover, the center^ol^gravity location of the moving part containing two kinds of 
coils 21 and 22 can be made easily in agreement with the center of rotation. Therefore, in 
the drive property of the inclination of a mirror 6, generating of resonance can be controlled 
and a servo property can be improved. 

[0049] Moreover, the coils 21 and 22 leaned to a 2-way have been arranged on both sides of 
supporter material, and reflector 6a of a mirror 6 was made to estrange perpendicularly. 
Therefore, two coils 21 and 22 and the magnets 31 and 33 which are each magnetic circuit 
can arrange easily, without interfering respectively. Moreover, by such arrangement, even if 
it makes reflector 6a of a mirror 6 estrange two coils 21 and 22 perpendicularly, the gap with 
a supporting point can be made small. Therefore, while being able to arrange easily the 
magnets 31 and 33 for 2-way rotation, mutual magnetic interference of the magnets 31 and 
33 for rotation of a 2-way can be made small, and turbulence of the field which acts on two 
coils 21 and 22 can be made small. 

[0050] The coils 21 and 22 which write a spring 23 in four and are driven to a 2-way are +/, 
respectively. - It can serve as electric supply Rhine (drive Rhine) of a total of four. 
Therefore, the flexible cable for the electric supply to moving part etc. becomes 
unnecessary, and support drive actuation of a mirror 6 is not affected. 

[0051] Moreover, since the damping member has been arranged to the both ends of a spring 
23, vibration generated when a spring 23 is made to twist and transform can be controlled 
effectively. Furthermore, the inclination sensor of a mirror 6 has been arranged in the 
direction of a background with reflector 6a to the main beams of light. Therefore, an 
inclination sensor can be prevented from interfering with the main beams of light. 
[0052] In addition, prism, lenses or these compound light study components, and other 
optical elements are sufficient instead of a mirror 6. Moreover, the quadrisected 
photodetector (PD) may be used in the XY direction of drawing 3 instead of PSD38. Or 
other inclination sensors may be used. Moreover, with the gestalt of this operation, although 
explained as an object for optical communication, it is also applicable to the optical 
deflector used for a measuring instrument, the pickup for optical recording, etc. 
[0053] (Gestalt of the 2nd operation) With reference to drawing 9 and drawing 10 , the 
gestalt of operation of the 2nd of this invention is explained below. The galvanomirror 40 of 
the gestalt of this operation rotates around one shaft. The galvanomirror 40 shown in 
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drawing 9 etches a silicon substrate in a semi-conductor process, and extends in the shape 
of a straight line thinly in the vertical direction, respectively with the mid gear of the 
longitudinal direction of the surface of a frame 41, the tabular mirror 42 square in that 
center, and this mirror 42, and the lower side, and the spring section 43 connected with the 
frame 41 is formed. 

[0054] Moreover, the square-like coils 44a and 44b (refer to drawing 10 ) are formed in both 
sides of a mirror 42 in electrocasting. The terminal of the coils 44a and 44b is connected to 
the land 46 for soldering prepared in the frame 41 by the electric conduction pattern 45 
formed in both sides of the two straight-lines-like spring section 43 (and frame 41). It 
constitutes so that the revolving shaft 8 formed by the medial axis of the spring section 43 
whose coils 44a and 44b of both sides are supporter material, and the mirror 42 and the 
spring section 43 may be pinched. 

[0055] Two magnets 47 are positioned by the notching section of a frame 41, and adhesion 
immobilization is carried out at the frame 41 so that two coils 44a and 44b may be 
countered. Reflector 42a which prepared the golden coating film and made the reflection 
factor high is formed in the front face of a mirror 42. Moreover, coating film, such as gold 
made into the high reflection factor to the light for sensors also at the rear face of a mirror 
42, is given. 

[0056] A sensor which was explained with the gestalt of the 1st operation is arranged at the 
rear—face side of a mirror 42. In this case, a-like 1 -dimensional sensor may be used (for 
example, PSD which detects only the location of the direction of X by drawing 3 ). Others 
are the same configurations as what was explained with the gestalt of the 1st operation, and 
omit the explanation. 

[0057] The force occurs at the driving point D at the business shown in two double-sided 
coils 44a and 44b in drawing 1010 , and the core of the torque by the drive is located in D1. 
As shown in drawing 10 , the revolving shaft 8 and the core D1 of torque have symmetrical 
structure in accordance with the center of gravity G of the moving part where this 
galvanomirror 40 consists of a mirror 42 and coils 44a and 44b. 

[0058] The gestalt of this operation has the following effectiveness. What is necessary is 
just to arrange electric supply Rhine of one to each field of the spring section, since both 
sides of the spring section 43 which supports a mirror 42 for the electric supply to two coils 
44a and 44b were used and electric supply Rhine of four was formed in both sides of the two 
spring sections 43 for support. Therefore, even if the width of face of the spring section 43 
is narrow, electric supply Rhine can be arranged easily. 

[0059] Moreover, since a frame 41 and moving part are easily processible with a 
semi-conductor process, mass-production nature is good. Moreover, it can be set as the 
condition of maintaining balance completely (highly precise) to the revolving shaft 8 since it 
was a perfect symmetry configuration, and the core of torque can be set up so that it may 
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be in agreement with the revolving shaft 8 used as a center of gravity G and the center of 
rotation with high precision. 

[0060] (Gestalt of the 3rd operation) With reference to drawing 1 1 thru/or drawing 1414 , 
the gestalt of operation of the 3rd of this invention is explained below. Drawing 11 
decomposes and shows the configuration of the principal part of the galvanomirror in the 
gestalt of the 3rd operation, drawing 12 shows the condition of having seen from the 
front-Face side, drawing 13 shows the cross-section structure in the level field of drawing 
12 , and drawing 14 shows the cross-section structure in a perpendicular field. 
[0061] The galvanomirror 50 which disassembles into drawing 11 and is shown (a sensor 
part is removed) etches a silicon substrate with a thickness of 0.1mm, and forms the frame 
51, the mirror 52, and the spring 53 in coincidence. 

[0062] In both sides of the tabular mirror 52 of the square formed in the center of a frame 

51, or a rectangle, the 1st two magnets 54 and the 2nd magnet 55 fix in parallel with the 
vertical direction and a longitudinal direction, respectively. 

[0063] Moreover, the 1st two coils 56 and the 2nd coil 57 are fixed to both sides of a frame 
51 through spacers 58 and 59, respectively. A spring 53 is connected to the central mirror 

52, and it connects with 1st variant-part 53a formed in the vertical direction, and a frame 51, 
and has connection section 53c of the shape of a frame of the square which connects these 
with 2nd variant-part 53b formed horizontally, or a rectangle. 

[0064] And 1st variant-part 53a is supported for the mirror 52 which attached magnets 54 
and 55 in both sides around the revolving shaft 8, enabling free rotation, and 2nd 
variant-part 53b is supported for the mirror 52 which attached magnets 54 and 55 in both 
sides around the revolving shaft 9, enabling free rotation. 

[0065] And as shown in drawing 1 2 , incident light 5 is reflected in the front face of a mirror 

52, and the reflected light 7 is led to the fiber 12-i (refer to drawing 1 ) side. 

[0066] With the gestalt of this operation, since it is the configuration which unlike the 

gestalt of the 1st operation arranges magnets 54 and 55 to moving part, and arranges coils 

56 and 57 to a fixed part side, it is not necessary to take about electric supply Rhine from 

moving part to a fixed part. Therefore, four springs 53 are the connected configurations and, 

as for the 1st variant-part 53a and 2nd variant-part 53b, one is arranged on each side face 

of the upper and lower sides of a mirror 52, and right and left, respectively. 

[0067] As shown in drawing 13 and 14, the 1st magnet 54 countered with one side inside the 

1st coil 56 (longitudinal direction), and the 2nd magnet 55 has countered with one side 

inside the 2nd coil 57 (the vertical direction). 

[0068] If a current is passed in the 1st coil 56, the 1st magnet 54 will receive the force and 
moving part will rotate around a revolving shaft 8. Moreover, if a current is passed in the 2nd 
coil 57, the 2nd magnet 55 will receive the force and moving part will rotate around a 
revolving shaft 9. 
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[0069] Others are the same configurations as the gestalt of the 1st operation. 
[0070] The gestalt of this operation has the following effectiveness. The magnets 54 and 55 
which are two kinds of magnetic members which incline to a 2-way and drive a mirror 52 
The longitudinal direction of a mirror 52, Since it has arranged on both sides with the 
vertical direction, respectively, it constituted so that it might face across the center of 
gravity of a mirror 52 and moving part, and it constituted so that the springs 53a and 53b 
which are supporter material might be inserted by two kinds of magnetic members The 
center of gravity and supporting point of moving part can be made easily in agreement, and 
a gap of the driving point of a 2-way and a supporting point can be made small. Therefore, 
generating of the resonance at the time of driving moving part can be controlled, and a 
servo property can be improved. Moreover, since it constituted in the perfect symmetry 
configuration to the supporting point, it is effective in a balancer becoming unnecessary. 
[0071] Since the magnet driven to moving part at a 2-way has been arranged, the electric 
supply to moving part becomes unnecessary- Moreover, since spacing of two kinds of coil 56 
comrades arranged to the fixed side and 57 comrades is securable, arrangement of two 
kinds of coils 56 and 57 becomes easy. 

[0072] (Gestalt of the 4th operation) With reference to drawing 15 , the gestalt of operation 
of the 4th of this invention is explained below. The gestalt of this operation is also having 
changed arrangement of a part of gestalt of the 3rd operation. That is, the galvanomirror of 
the gestalt of this operation attaches one of the magnets 54 and 54 of a pair attached in 
right and left of the front face of a mirror 52 in the location which becomes symmetrical to 
the shaft of 1st variant-part 53a of a spring at the rear face of a mirror 52 in drawing 1 1 . In 
connection with this, while also fixes the 1st coil 56 to the rear-face side of a frame 51 with 
a spacer 58 in the 1st coil 56 and 56 of a pair. 

[0073] Moreover, one of the magnets 55 and 55 of a pair similarly attached in the vertical 
location of the rear face of the mirror 51 in drawing 11 is attached in the location which 
becomes symmetrical to the shaft of 2nd variant-part 53b of a spring on the front face of a 
mirror 52. In connection with this, one 2nd coil 57 also fixes to the front-face side of a 
frame 51 with a spacer 59. 

[0074] The sectional view at the time of cutting in the horizontal plane at the time of making 
it such structure is shown in drawing 15 . According to the configuration of this operation, 
when a drive current is passed in the 1st coil 56 and 56, it can be set as the location of 
distance, such as facing across a center of gravity G, on the straight line which passes along 
a center of gravity G the driving point committed to both the magnets 54 and 54 that act 
magnetically by the field with these coils 56 and 56 (it carries out and the torque center 
position of the point driving [ both ] can be installed in the location of a center of gravity G). 
[0075] When a drive current is similarly passed in the 2nd coil 57 and 57, the driving point 
committed to both the magnets 55 and 55 that act magnetically by the field with these coils 
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57 and 57 can also be set as the location of distance, such as facing across a center of 
gravity G, on the straight line passing through a center of gravity G (it carries out and the 
torque center position of the point driving [ both ] can be installed in the location of a 
center of gravity G). 

[0076] Therefore, according to the gestalt of this operation, a drive property can realize a 
good galvanomirror. In addition, the coil of a pair is arranged instead of the magnets 54 and 
54 by the side of moving part, and you may make it arrange the magnet of a pair instead of 
the coil 56 of a fixed side, for example in drawing 15 . 

[0077] In addition, this invention is not limited to the configuration of the gestalt of 
operation mentioned above. Moreover, a silicon mirror, the cast of plastics, prism, etc. may 
be used as a mirror mentioned above. 
[0078] [Additional remark] 

1. In Galvanomirror Which Has Moving Part Which Has Mirror, and the 1st Coil and 2nd Coil 
at Least, and Supporter Material Which Supports this Moving Part Possible [ Inclination ] 
around 1st Shaft at Least to Holddown Member and Magnetic Circuit It is the galvanomirror 
characterized by being arranged so that said the 1st coil and said 2nd coil may sandwich the 
supporter material of said moving part, while preparing said supporter material in a small 
distance from the center of gravity of said moving part. 

2. Galvanomirror characterized by to prepare magnet of pair in location of the abbreviation 
equal distance from said center of gravity so that it may face across said center of gravity 
in galvanomirror which has moving part which has mirror and magnet at least, and coil which 
carries out magnetic operation with supporter material which supports this moving part 
possible [ an inclination ] around predetermined support shaft to holddown member, and 
said magnet while preparing support shaft of said supporter material in small distance from 
center of gravity of said moving part. 

[0079] 3. In Galvanomirror Which Has Moving Part Which Has Mirror and Two or More 
Magnets at Least, and Coil Which Carries Out Magnetic Operation with Supporter Material 
Which Supports this Moving Part Possible [ Inclination ] around 1st and 2nd Support Shafts 
to Holddown Member, and Said Magnet The galvanomirror characterized by preparing 
MAGUMETTO of a pair in the location of the abbreviation equal distance from said center of 
gravity, respectively so that it may face across said center of gravity while preparing the 1 st 
of said supporter material, and the 2nd support shaft in a small distance from the center of 
gravity of said moving part. 

4. Galvanomirror characterized by to prepare coil of pair in location of the abbreviation 
equal distance from said center of gravity so that it may face across said center of gravity 
in galvanomirror which has moving part which has mirror and coil at least, and magnet which 
carries out magnetic operation with supporter material which supports this moving part 
possible [ an inclination ] around the 1st shaft at least to holddown member, and said coil 
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while preparing support shaft of said supporter material in small distance from center of 

gravity of said moving part. 

[0080] 

[Effect of the Invention] With the moving part which has a mirror, and the 1st coil and 2nd 
coil at least according to this invention as explained above In the galvanomirror which has 
the supporter material which supports this moving part possible [ an inclination ] around the 
1st shaft at least to a holddown member, and a magnetic circuit Since said the 1st coil and 
said 2nd coil are made to be arranged so that the center of gravity or supporter material of 
said moving part may be inserted, the core of the torque committed to moving part through 
the 1st coil and 2nd coil can be set up near a center of gravity or near the support core of 
supporter material. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the outline of the optical-path transfer device equipped 
with the gestalt of operation of the 1st of this invention. 

[Drawing 2] The perspective view showing the configuration of the 1st of the galvanomirror 
of the gestalt of operation of this invention. 

[Drawing 3] Drawing decomposing and showing the configuration of a galvanomirror. 
[Drawing 4] Drawing which looked at the galvanomirror from the transverse plane. 
[Drawing 5] Drawing showing the structure of the mirror inside in drawing 4 . 
[Drawing 6] The flat-surface sectional view showing the cross-section structure from a 
perpendicular direction. 

[Drawing 7] The perspective view in which cutting, lacking and inclining in a horizontal plane, 
and showing the configuration of the optical system of a sensor. 

[Drawing 8] The perspective view in which cutting, lacking and inclining in a vertical plane, 
and showing the configuration of the optical system of a sensor. 

[Drawing 9] The perspective view showing the configuration of the 2nd of the principal part 
of the galvanomirror of the gestalt of operation of this invention. 

[Drawing 10] The flat-surface sectional view showing the cross-section structure of 
drawing 9 . 

[Drawing 1 1] The perspective view decomposing and showing the configuration of the 3rd of 
the principal part of the galvanomirror of the gestalt of operation of this invention. 
[Drawing 12] The perspective view showing the structure by the side of the front face of a 
mirror in drawing 1 1 . 

[Drawing 13] The flat-surface sectional view showing the configuration of the principal part 
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of a galvanomirror. 

[Drawing 14] The side-face sectional view showing the configuration of the principal part of 
a galvanomirror. 

[Drawing 15] The flat-surface sectional view showing the configuration of the 4th of the 
principal part of the galvanomirror of the gestalt of operation of this invention. 
[Drawing 16] Drawing showing the structure of the conventional example. 
[Description of Notations] 
1 — Galvanomirror 
6 — Mirror 

8 9 — Revolving shaft 

13 — Housing 

14 — Magnet holder 

17 — Laser 

18 — Mirror holder 

19 — The 1st shaping section 

20 — The 2nd shaping section 

21 — The 1st coil 

22 — The 2nd coil 

23 — Spring 

25 — Soldering section 

26 — Terminal 

27 28 — Damper 

31 33 — Magnet 

32 34 — York 
36 — PBS 
38 — PSD 



[Translation done.] 
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40 — 6T*<gfa-r5±&}fci8|-Cfe5. £tT. :o#;wV? 
7-1 cO*^/i^^EI 2 UE1 8 Sr#fig LTlftW 

[ 0 0 1 9 ] El 2 \C?n-rx 5 {C7y/w</ 5 7-1 f±, 

^1 4w^*gi5icgaaufc5 7-6=£rsa:*r6]su5r.ix 

f-il3^-rS7k 5 P : *'l^0 2|A8, 9©Jlt)-e(H]i()g^E»r^ 
^•fS^^SW^fllt, £fc5 7-6W2tt^lS]-ewie] 
te^ffiS: 5 7—6 W*ffi^IlJ©-'^ £ 1 3 rtfcgaS b 
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[00 2 0] 0 2^tc^-t-J;5ic5:7-6fiiE^ (* 

I^UiS*^) <D«^-efc!9, ^©*<M©K£tffi6 a 

5. ;©;7-6®li6b (Hl3#fiS) fi-i?>- 
1>-ffl©7fc£r3§dfc1-3 u— 7 (0 3#J8O ©0J*.tftt 
«7 8 0 nmfcSfr-rSK»*#«^«fc:a-y-f 

[0021] £©$9— 6ttBa#:R©$7— jfc/i^i 

8 ©4"*gB©& 9 ^ItBflSe 18a JO&HftStu &B&«> io 
[0 0 2 2] ^ro57-*/W/l 8a, HI 6 iCTci-J; 5 
rt«^BifBgft#«K»j«Sir*jg 2 ojiOKtt 2 oii> 

ftnf***Mmuim l oriOBAt 1 9^aiS#tk:^$ 

S-T5^2©^SB2 0O^iItfSl©3-f/V2 l 
SO t ^2cD3^/V2 2 Sr@^ft«fi-5=>'1'/VJh/v^<D«| 20 

[0023] ci©Jg 1 <r>m&U 1 9 ©fl-j^teSt- 
f4B&R3Bl^(CLfc4*K»/^2 3 (0 2#J8) j)5ga» 
£*V ^ ©>-<^ 2 3 ©Wigliv ^ 7 h 1 4 t ^ 

H2-cii, ^2 3tv^y h 

^2 ZVt-^^f^y h*/U^l 4rtfC^ Vf — h 

[0 0 2 4] 5 7-*;vyi 8<D^iro^*Bl 

y*c£i%tc) 4;£©a<^2 3as, ^r©l*3{l!|gB 
#f± $ 9~*/u? i8Cfl o>mm 191:, SHNAtf)- 

^©MSStoMSM^ftS. 

[0025] -t ©&k:/<* 2 3 <DM&mm\cm 1 © = -f 

^2 1 ir^2CD^-r^2 2 t*if2 <Df$.MM2 Q<K>&M 
B#|c^ >"»>— hjfc^HT, $ y~ fc/U? l 8 

O^-cD? 7-^/w^l 8©^jlffi{c^f5^1j-fe^-5^1 40 
cD=>-<^2 1 il2C^;P2 2\-Z*lWl&*mi&tZ> a 
[0 0 2 6] Sl5^i-J;5}C4;fc©^2 3fi5:7 — 
*>'^;$''l 8 0[H]te*ES8JC3£V^±ffif $ : RTfiTffi I P£:<OZ: 

ti?h,2®m\z— tin&mfe&tiTb^Zo ^©sjga&tt-ig 

. i±®m& 8 KWt i: * 5 J; 5 StufcJS 1 (D&MU 
2 3a 

[0 0 2 7] ;<D^2 3©iSli-7^-yF*^l 
4 ©Site** 9 ^tt<DWefi&X"tti*:tl 2 mm @I5£ 

45J: 5K^£*Whlg2©^8B2 3 /«c so 



5 

*5, 1 2 Of »a 2 3 b liv o, h *;vy 1 4 

©{ftjE^b^mi-5**^©^aiifB 2 4 rtica-f-i 5 

[0 0 2 8] mi <o£M&2 3 a i:^2©f^gB2 3 b 
&M%£-t-%M1feM 2 3 c & 5 7*-tJ>/W 1 8 © 4 A 
t>Htf«^BBfaSttTV^5. r©4*©f^gB2 3a x 

2 3c, 23b Sr*i-«/<^ 2 3 sfr&gjfc 

©^fl8 K 5 £ 5 0 

[0 0 2 9] ^1 ©f^gg 23a ttifiKfi^-©^! 1 ©f 
^2 3 a tC5 =7— 8©rtSe-e^$JxTf 5 

¥BWtta8 2 5aSE*S*u ^W"4@^©¥BWJtSB2 
5CI 1 3^ ^2 1MI2©3^;U2 2©M*S©ffl* 

[0 0 3 0] g!2©^g|3 2 3 b ©«SSB*W ^ h* 
/w^l 4td-f >-^— h^ttTl^S^. d©-f Vf— hg)5 
l±T?*y h/h/v^l 4©4 ] Sril l 9, -*?*y hUr^v^ 

©4o©ffl^2 6 tC7 u^-iz-f/v^r— zf/u&ss^ftfli 

ttJ;t)4*©/^23^Lt20©3-i';i,2 1, 2 

[0 0 3 1] ^1 to&ieU 23a t ^ffl^ltSR 25, I 
2©f^$i5 2 3 b £2?£tig|$2 4(01(i^i^g!'ft;©->y 3 
V-TVV-CfcS^V^ 7. 2 8^f**-fS J: 5tcK*tT 

^^2 3<Dmi%i$<Dm.mzft-tz>y><t°^y<Dm 
[0032] H3, EI4, me^^^i-ipJCTk^iS] 

f-#iK$tufc2 0©-7^;/ h31 *5^(^^ffitC3— ^ 
3 2*5^#^tuT, ^©rt(B!llcmi © = ^^2 1 ^(^O 
£?K Ltf©S*Mi©tET*v y h fr/vff l 4 

^#^^©(*HRHcMlS]ffiB^tLfcmi©=>'<^2 Ucf^ 
[0 0 3 3] 5 5— */P^l 8 t-^^-y h^/W^l 4 

A9©^/Ky-7-t?^^^TV^„ i3©«t±T 
^(^^#^$^2-0©-^^;/ h 3 3*5^®fC3 — ^ 

34^1$^, ^<nnm\z.%2(o^^ ?\^2 2t>mtf 

<t 5 tc LT^r©±T^ai©te«T, -7^3' h^/i'^ 1 

3©Wql-3lirffi<&fc9ttttffil 3 alC«#S*L-Ct^ 
5. 

[0 0 3 4] ±56© J; 5J-$7-6Sr©»9^ltfcS 7- 
S1MI2©3^^2 1, 22\±*IW}U 
SrW^U, 061:^51:, "5ISia5©ll.L>GI41a]te*ft 
8±T% *»o|e]g#9±f: 5t-LT^5 0 * 

fc, "T»jgB©«t4^ttttla]te*ft 8 EteW 9 StLT 
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[0 0 3 5] 2 3 ttHMEtt 8 k Elfcfcii 9 &ffi 

5 tC^i"^ 1 <D&fcU 2 3a ttlattstt 8 Srf 5 

fi;atc:g£fi$^ '%2<nmfc%2 3 b ttls]^|49 Icjsf? 
10 0 3 6] El 6 tc^i-J: b <9 ttlt bfrfclg 

l©a^;U2 1 £^2<£>=>-lVU2 2 t (0^*^81;/^ 

2 3S:gae-f-?)WT?ife<, ?7-6*sgaa$^c«iw 

r> $7^6&^fcfcS-kte«&^7VlH!ftLT\ SteW 

[0 0 3 7] I1C3^/V2 \\Z3&$LlrZ>tStem 

r<D^, iWW»^D 1 , D 1 M.T3 1 - 1 fcf» 

'Ot-t"^ h/w^d5^i-5o **J, 111 6 WallEta 9 

D1MD 1 - 1 *<£.bb-rz> h/w^H, .HHEtt9&-£ 

[0 0 3 8] 3=fc, 3? 2 CD =1-^2 2 (±1216 (DWMM 
S#ftc9S2K;>J#3§£U -?-(D^)tt|gl6 0DlEib,^D2»C 
HI6<0»tffiSH^±T«ffitC±T*f6]^4:-f-5 <> Z<D 
i*MIMD2, D 2 Sr^tf^iD 2 - 1 (121 6 ±T* 
l±2o©£D2 4 D2 t^D2-lj55— fSc-f-5) £<p'fr 
tt5 h;^«t5„ /its, 1218-m.fc QftfrVg, 
i^J:3fc«ttjftD2«f*5MiU-C5«U-Ct^S. 121 8 

^i))^;D2SZJ 5 D2- 1 Ztyfofti h/i'^li, @«sM 
8 Sr-£tpSE®±}-*>5^ ££r*LT^5 0 |2)6^-f- 
Jzpt-Dl-lSr^^i-t-S h/i-^i:, D2-1W 

[0 0 3 9] /n^V^I 3Kf±[§]$gttl8, 9f 

fl-fTT^S, 12] 3, IH7{c:^i-J; b^^mn%m^ 
fe5l/-f (^t-K) 17iiA^i3©« 
©MPgP3 0 b»c:flEALTH*$ix-5o 

4 A « 3 5 ^S-g- $ ftfcfisftffi 3 6a Sr^-T 5 P B S 

5Stffi3 6b*iA^-^13ro (— #CD) rtSffit- 

[0 0 4 0] Sfc, ;©pbs 3 6 <Dfu;fr(£8{;: uvx 

L"C, u-f 1 7|:J;5l'-f)tliPBS3 6, 1/4 
ifi35> WVX3 7 SrfiT*}t£;}V l^yX*;^l 

Lt^5. &*5, l/yX*;^l 8(D^ffifi!|CD|*3g^ 
ttRWP 1 8 bim^fli X blzVX^Z (121 5 
#«U o 

[0 04 1] 121 7 t^i-J; 9 P B S 3 6 Icfctf 



5 

5&tffi3 6 btRMMcommzMmir^Xb^. Sit 

(PSD) 3 S&^WlsiTl 3 ©fflyffilrlSfltfc 
MPlfl5Jc:^*@^$tv5„ rropsD3 8Uf©S*ai 
3 8 aK&tt£nfc3fc(0 2#|fij (X, Y#A) CD«p.CM4 
«SrHJE-rffi^-r^2^fi«-lr>'-t)-efct9, fflx.f£8i 
1> = ^^ (t*) OS 5 9 9 0-0 1 , S 7 8 4 8- 

o i ^*&m-rz z t 

[0042] r©J:5 temfi.<Dtf.ji"<; $7—1 (Of^ffi 
io Srlftig-rs,, 4*©/^2 3 0 2*$r^L-Tg|l «=i^ 

^i/ t~3 1 ^bS(t5^tcJ;i9[51te^8(OJliJIC[H]te 
£■£3 h/w* £$g£ L v 3EKff§ 1 cD^JfcgS 2 3 a *5ia C 
0*#fc3£W\ W»fBJSria(Btt8©ffl«j-C«»t5 (Hlft 

o 

[0 0 4 3] 4*©/^2 3©l©2*Sr^LT^2© 
3-T/V2 2»cm^SrM-t-i, ^^iTMffiytciea^tufc 
h3 3^bSl7^a#JClJ;i3|51tett9C0Jl!9f- 

0Ste£if:3 h/V*£3g£U ±K^2©^g|S2 3 btf* 

[0044] U— if 1 7 -C3I£ Lfc !f#f±Pfi3fefc: 
TP B S 3 6(CA#*U M3t®3 6 a Sr^t'l 0 0/<- 
•fe^Mi@U 1/4 X.m3 5Sr^LTP3ii)fe©3tt^ 
I/VX3 7tdAltL, i©wyX3 7t?i)t$tl,t 
$ 7-6©Si6 btCAtt-T^o 6 b ICTStt 

^tVfc)tttl/4 X«3 5£@i®LT, fi» 90 f 

3 2a»CAWi-5^>. ZZT?%ik°l 0 0^— feVh^lt 
30 SilTP SD 3 8<73S3tffi3 8 a K;*^;/ h^^AJt-f- 

[0 0 4 5] $ 7-6#[E]fc$||]8CDm-cMK< 
S3 8 a±(D)tf±|2|3<OX*[S]»C^KiL (l2|7T-tt^ 
*lSltC^B)L) \ $7-6*S[il|R#9ilt)T'ffl< tS)t 
ffi3 8 aJicDftteY^lfij^flb (® 7 T'(±±T*|6]tC^ 
ft) PSD3 8cottS^jtc:J;!5 5 7-6©2^|S] 

[0046] ^oT, PSD38 ^bO-Kg^ffim^ 
ffig.<Dmzt£Z£ b\Z.W, 1 <^3-Y/V-2 1 t^2C0=>^/p 

5 7-6 «DSttffi6a) ©ffif:^S:0fai:-r-5fiS»'*J 

[004 7] *HJiS<D^f±&(T©^)*SrW-r^„ ^ 
^T-*>5 $ 7— 6 S: 2$i<DJD t) icMlt5Xf/W</ 5 7 
-(;*j^t. *om9-6 k-mcffirfi£)nti2mjjfa 
JC«tt6 2i|g©a^/V2 1, 2 2 Sri^aW-Cfc 9 , 
2*(fij©|H]e i P'6Sr^tr^<^2 3 £ $ 7— 6 (DgMIl: 

1, 2 2<7?|gft h^^co^'O^^^tt"^ Eet^i* 
so #<i"ix*v^J:5fcK«-e#S. 
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[0048] Jfc, 2mm<0^^/\^2 1 , 2 2Sr-^tfBl 

[004 9] 2^|^»C^tt?,=>-r/V2 1, 2 2 £ 

3tf$&5*t©pl5ffi!lfc:IE@ U *fc?7- 6<Dg3tffi6 aid 

2 2 St*. •t^-e*ixw8£St(e]SST*fc5^'i/^s' h 3 1 . 

ftffigfcj;!), 2o©3-T/U2 1, 2 2£r$7 — 6©g 

itB6 a^ii*isit«ias-&-ct > 3m&t<n-rh.* 

1, 3 3Sr^tc|eBT*#5 2 ^<D^mm-^ 

^yh31. 3 3(OffiScoesmT^Sr/h$< "C^, 2 
o<Dz3^/V2 1,22 3J&^tf>a*xSr/h£ < T- 

[0 0 5 0] ;<*2 3 4r4*t Lfcfctf), 2#ftlc:igi(] 
-f-5=i^/W2 1, 2 2W-?-ix^+/-ro-g-tf4Jt:©^ 

[005 1] * fc, 2 3 (DjWffi^^VfV^gCM^ 
EBLfcO-C% s<*2 3£&9^0£itfc*§^lcg§£1- 

[0052] fc:k\ $ 7— 6cDftb9(c7 p !/XA > 

$.fc, P S D 3 8<Dttib>9 ME) 3 <£>X Y^ffaK:, 
4^#J^nfc)t^ai^ (PD) Srfli/BLTt&W 

[00 5 3] (Jg 2 ©Hl©ii) jfctCEl 9^1^12] 1 0 

mlt^ *mwff>&2(Dmi&<Di&n*mwi-Zo # 

^tecO^W^f/P/V 5 5 — 4 0 (4 1 o©$ftcojl «J XHI 
^t5tWtfe5„ 091:^^/57-401*, 

-A4 1t, -tW^ifet^H^te^co^ 7—4 2 i:, r.<D 
$ 7— 4 2<0±j2St/T5aw&**[6lw4 , *'(4aT-- ; E:tb 
m±T*(6]{i^B<iE^ttlc:jiga$tu. 7 1/-A4 l £ 

[0 0 5 4] Sfc, 5 7-4 2W(S5ffi{C(4ESA^CO=> 
^/M4 a> 44b (®10#BS) Srm^fclT^^^ 
S„ f03^;H4 a> 4 4 b (Dffi5fe{4 2 *©iE^W 
/^£B4 3 (M7U-A4 1) 

m^-^4 5(Cit) v 7U-A4 HzWftz^mtttf 



/0 

a, 4 4 b^^m^T?fe5/^Sl54 3 i 5 7-4 2, 

[00 55] 7U-A41l:t±2o03^^44 a> 4 
4 bK2t[S]-f5«fC2o<D-x';/*;y h4 7#, 7U-A 

4 1 <dv)io frzmztiLm&tbZhxmmmfeisfrxi,^ 

■5, $7-4 2 0SEI-I4, ^ix.tf^©=>-7^^i/^ 
Sr^«tTRlf*SriS< UfcSltffi4 2 a 2^/&$;h/r^ 

5„ $ 7-4 2(ommzi > -t^ j 9-mytKttisxn 

[0 0 5 6] $ 7-4 2<Dgffi(l!j^J4^1(D||J£cO^ 

mMistzb<Dtmm<DMf&x*h<9 , ^vmwzmmir 

[0 0 5 7] BI020©3'f;l'4 4a v 4 4 b (CfiEl 
1 Otr^-r^t-IEiti^D^^^L.. *©«»K:,fc<5 

h/i'^wt.MD i {dffig-rs,, ei i o^^i-^icr© 

20 ;tf/W< / § 7—4 0(4$ 7—4 2, a^;V4 4 a> 44 
bt«$^5 ^ftSB©S<kG Kigali 8 h/W© 

[0058] ;*3BK©?8tttt«T©a*fc*rra. 20 

©3-l'^4 4a 1 4 4 b^W^^Sr^ 7 — 4 2 Sr^^i" 
5/<**M 3 ©PiffiSrfiJ/S U 4*C^l7-T >Sr 2© 

30 [0 0 5 9] 7W- A4 1 W»gB5r*^7°n 

i-^7>-x^i:ttfc^^S-e#. h;u?co$> 

[0060] mz^mmnmm) i^icini i/<c^bin 
hi 1 iifH3<ommmmizio^^^/^<y ? 7-©^ 

^SBW^^^LT^L, Eil 2(±^<DSfiffi{a!Jd^l, 
40 fctKfiSr^ b. El 1 3 (4EI 1 2 W^ip/iaT-W^ffi^it 
•Sr^U El 1 4 (4M^ET*<D»f®«3tSr^-r„ 
[ 0 0 6 1 ] El I 1 VXTjk-f (± ^U^<D^ 

<) AWV^-SOB, 09*.ffff*O. lmm©i/ 
!i=>'SSSri5'f^LT7i/-A5 1, $7—5 
2, ^5 3 Sr^tc:^j5)cLT^5. 
[0 0 6 2] 7 l— A 5 1 ©«f*fc»fife$*b5jE*»4 
^Lf4*^cDffi^O$ 7-5 2Wj^35{CH4-eix j eH2 
i@<0^1 1-54 i|2©7^y h 5 5 

±T*|6] t i: icsf fft ®* $ . 

so [0 0 6 3] 7 U— A 5 1 CDtffimz.tet1X^:ix2 
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m(Of^l<0=i4/U5 6 k%2<D=i<< ,us 7 k&^ix^iv 
^-t5 8, 5 9£fl-L-C@££*-V5o 5 3 tt* 

<0£MU 53at 7 U~-A 5 1 Kg$c$*V 
t-^$tu^2©^g|5 5 3 bi, Zflt>*m&i-Z 
jEjjWM^U-tmjjM<DW#i<Dmmi®5 3 c ^Wi-5 0 
100 64] Hi <D&m&5 3 a ft [^$4 8© 

5 2S:[Hl«5g4<-^L, *fc^2©^gB5 3 bills] 
tett9©I9tv^.>h5 4 > 5 5 SrWffifcSt •}{*«■ 
fci7-5 2SrlE]fegiElcS:^i-2)o 
[006 5] * LT, HI 1 2 (C^-fi 5 KAttft 5 £ 5 
7—5 2 ©MffiT'Stt *©Elt#7S:7T-f'<l 2 
- i (Hl#fiB) 

[0066] *nm<Dtemx*ttm 1 <omk<oiei»b «s 

V\ bISi^Ic^^s/ h 5 4, 5 5 Sr£B U ' SJtMH 
K3^A-5 6, 5 7SriaS-T51»^-efc^fci*, nTibA 
i>e>B3eSBK:ill&«5-i'^Sr5l#lll-ffK«^/j:v\ ^©fc 
lb. 4&<Ds<*S 3f2i£3&£;h,fc^#tc&oT:fc5!>,. % 

1 <T>$mU 5 3a, S2 ©^^gi5 5 3 b M^tl^tl 1 * 

[00 6 7] EI13. 1 4lc^-TJ;5t-. ^1 ©▼^* 
•y N 5 4(i^lC03'</V5 6W Cfe&7?ft<£>) rt{B!)tf> 1 
52i*J-[S]U l20-7^ 7 h5 5(4f 2©3^/V5 7 

[0 0 6 8] flf 103^4^5 6 fcWHESrjK-t-i:, Sg 1 <D 

Sfc, !2©3^;V5 7ti;MStt, $g 

2 0v^yh5 5^$rg:lt > [Ufett 9 WJl "9 K nTtb 
geas|I]Ste1-.5 <> 

[00 6 9] *©tef±SI 1 ©l«£©0f® i: |S)«I©1»^T- 

[00 70] *Hlt©*i8tt:6tToa*4r*-t-5. 5 7 

T^yh5 4, 5 5 5:^7-5 2©fe&*|pli, ±T 
*f6]i:<Ot^ffl!)tC^^tbiaau. $ 7 — 5 2 *5 J; U^tb 

*53a, 53bSr2 a*©«H4«Bfl"CSlEtf «fc 5 

2*(fi]co^«j^i^:«f.s©i"ti.5r/h$< 
[0071] ■5mm^2i;faKm®-rz>-?y*y h&ia 

(l!l(c:B2SUfc2aiK(D3-r/W5 6|H±, 5 7l*l±<DRgHS 
Sr5t{*T*^.5/cfc N 2SS1©3'</W5 6, 5 7 

[00 7 2] <SM©3?*©78«) 5*r#fl&L 
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5. o£ t) , *HJS©^flg(D^w<y 5 7-fiE] l 1 iz 

h 5 4, 5 4<OloSr5 7-5 2©gffiUl, 
©^ 1 ©KJgfll 5 3 a ©ttt»LT»»i: &5teBJC® 
9ttl7*. r*UC#oT, -»©^l©3^yv 5 6, 5 
6 tCjo It 5 — j5V>% 1 © 3 ,\, 5 6 t, 7 ^i— 9- 5 8 »C X 
t), 7U— A 5 10*ffiffi!]tc:@*i-5 0 
io [0 0 7 3] £/c, |S^I~E) 1 11C*J175$7— 5 1 <D 
aSWJiTttM^StiJMttfc-^cO^^s/ N5 5, 5 
5©lo£^7— 5 2©*ffi^ N v<^©B20^|S55 

3 b©ftil£»LT^£fc5te«l£&»m»7 5o ZLfufc 
#oT, — 75-0^2(03^^5 7 t>7,-i— ^5 9 |C «fc 
<9, 71/- 1©*BB«I!Hj: EMM'S. 

[00 74] CWi 5 4«IJgfcUfc»ft-K48tt5*s|£flB 
•C«0*fLfc»#©»riBHarHi 5 **J£com^ 
(CJ;H»^ ^1 CD3^/W5 6, 5 6KiESijm$fc£-$ftLfc. 
^a-l-. ^3^/v5 6, 5 6»ci5fi£^»c:j: 

20 f^ffli-sTO-^^-* y K 5 4 , 5 4 1«< mwj&&m.-t>G 

[0 0 7 5] mmz$g2(D=><{jU5 7, 5 7ICS1H 
=lr»Kbfcm-§-tc:, 63^^57, 5 7»cJ;3«^Hr«t») 
StftMKIIUIl't'SlfTj'-*? h 5 5, 5 5\zm<m9h& 
t>JI'ij>G5rii-5B:^±-e, S^G^tf^lEESScDteaf- 

30 [0 0 7 6] Sot, #J**©JBlBK:J:;h,Hr, 

/ % 7 — SrHil-r^r tiS-C^5o * 
*>\ C»J^tfllll 5fc*5^T. "Ii()g|5il!l»^^y K5 

4 „ 5 4 CD^*3 •? \Z.— ft<D a ^ /PS-gafi L, @3e#JtD 3 
-T/W5 6 0ftt3«?|c:— ft<D-7?*y V Sriag-f 5 i 5 »c 

[0 0 7 7] <E*5 % ^Wf4±34Lfc*tt©?8«©*W& 
^PS^$H5tcoT-^V\ *7t, J:iLfci7-iL 

40 [0078] mm 

t^m-t^mnt, z.cD*]W)U*mfenmm\,x>}? 

fc. Bui2^1©3^/v^Hlj|E^2W3^yw.fifjf5-BTSi,gp 
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frbv&&mm<DtiLm\z-$n0>-?y* y hush****** 
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